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K-State: Where economic engagement excels
For its strong commitment to economic engagement, Kansas State University has
been named an Innovation and Prosperity University by the Association of Public and
Land-grant Universities.
The designation means K-State joins 60 other public institutions across the country that
are improving lives well beyond the confines of their campuses.
“Our land-grant heritage, established over 150 years ago, entrusted K-State with a
leading role in economic engagement,” said Peter Dorhout, vice president for research.
“We appreciate APLU recognizing the impact K-State has on our state and region. We
also look forward to building on this recent self-assessment process by implementing a
growth plan to bolster our status as an economic driver.”
According to Dorhout, the rigorous process for the coveted Innovation and Prosperity
designation helped the university take valuable steps toward achieving the goal
of becoming a Top 50 public research university. The university conducted a selfassessment and obtained feedback from internal and external stakeholders to identify
accomplishments and strengths as well as possible growth areas. The process also
included cataloging more than 300 centers, institutes and programs that affect economic
engagement.
The economic impact of Kansas State University touches all 105 counties in Kansas. In
Riley, Geary and Pottawatomie counties — the three closest to the main campus — that
impact is nearly $900 million annually — and growing as the region grows.
Many of the programs you will read about in this issue of Seek played a role in the
university earning the Innovation and Prosperity designation:
• Our four Feed the Future labs, featured on pages 10-15, are an investment of more
than $100 million from the U.S. Agency for International Development in K-State
research to feed a hungry world and improve production agriculture.
• New K-State-developed varieties of some of the state’s main crops, including wheat,
sorghum and canola, are a multimillion dollar industry for Kansas. Learn more
about our most recent varieties on pages 36-37.
• Project 17, featured on pages 38-39, shows how K-State leadership, engagement,
research, technology and more is sparking an economic revitalization in
southeast Kansas.
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A discovery for the
record books
The world’s lightest 3-D printed structure is so
lightweight that it can be held by a cotton ball or the
petals of a flower.
The record-breaking material is 3-D printed graphene
aerogel developed by Dong Lin, Kansas State University
assistant professor of industrial and manufacturing
systems engineering; Chi Zhou, assistant professor
of industrial and systems engineering at University at
Buffalo; and Qiangqiang Zhang, an associate professor at
Lanzhou University in China.

Biologists find male, female live-bearing
fish evolve differently
A Kansas State University study has found that male and female live-bearing fish evolve
differently, which is important for understanding big-picture evolutionary patterns.
Researchers Michael Tobler, associate professor of biology, and Zach Culumber, former
university postdoctoral research associate and current postdoctoral researcher at
Florida State University, spent two and a half years studying more than 100 species of
Poeciliidae, or live-bearing, fish. Live-bearers — which include species such as mollies,
platies, guppies, swordtails and mosquitofish — retain eggs during pregnancy and give
birth to live young, similar to mammals like humans.
Tobler and Culumber found that female evolution is influenced more strongly by
natural selection and the environment, while male evolution is influenced more strongly
by sexual selection, which involves characteristics that females find desirable or that
make them superior competitors for females.

GUINNESS WORLD RECORDS™ has named the
graphene aerogel as “the least dense 3-D printed
structure.” The 3-D printed graphene aerogel weighs
0.5 milligrams per cubic centimeter. The researchers
developed the material in February 2016 and have
received the official recognition from GUINNESS
WORLD RECORDS, including a feature in the
GUINNESS WORLD RECORDS 2018 Edition.
Graphene is a single atom-thick sheet of hexagonally
coordinated carbon atoms, which makes it the world’s
thinnest material and gives it valuable physical and
electronic properties.
“Graphene is a revolutionary material and it makes sense
that its aerogel form would be just as important,” Lin
said. “Our 3-D printed graphene aerogel has important
properties that give the material many applications for
better electronics, batteries or semiconductors.”
Watch the world’s lightest 3-D printed structure:
youtube.com/watch?v=RQhAwvg7TGg

“In the big picture, this means that males and females are different and that matters
not only within species but also in terms of shaping broad-scale evolutionary outcomes.
Acknowledging that the sexes are different really affects how we make inferences about
how evolutionary change has actually unfolded,” said Tobler.
The findings were published in the Nature Ecology and Evolution journal article, “Sexspecific evolution during the diversification of live-bearing fishes.”
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This network planted
in safety
A diagnostic network established in part to address the
United States’ vulnerabilities to a terrorist attack on
agricultural crops quietly keeps building the country’s
safety net.

Center for Sensory Analysis helping
consumers ‘Fight Bac’
Kansas State University research is reaching kitchens and grocery stores across the
country, thanks to a national campaign that promotes food safety and safe poultry
handling.
The Partnership for Food Safety Education is using research from K-State’s Center for
Sensory Analysis and Consumer Behavior for its nationwide campaign, Don’t Wing It:
Practice Safe Poultry Handling. The campaign is being featured by Wal-Mart, Publix
and other supermarkets across the country.
University researchers conducted years of food safety studies and developed safety tips
that are the basis of the campaign. These food safety tips and information will appear in
grocery store signs, circular ads, poultry bags, cooler shelf tags, propane tanks and other
locations throughout stores.

Jim Stack, Kansas State University professor of plant
pathology and incoming executive director of the
National Plant Diagnostic Network, said that the
national system has collected more than 1.3 million
diagnostic records of plant diseases and insect pests in the
past decade.
Stack is also director of the Great Plains Diagnostic
Network, which is housed at K-State and is one of five
such regional labs in the U.S. Those labs monitor plant
diseases and pests and quickly report areas of new
introductions.
“There’s no end to this,” Stack said. “If you look at our
trends in trade and travel, that’s not going to change.
We’ve gone far enough down the globalization road that
we’re not retreating, not in my lifetime and probably not
in the next generation’s lifetime either.”
Learn more about the work of the Great Plains
Diagnostic Network and the national network at gpdn.org.
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‘X’cellent power: Physicists
create ‘molecular black hole’
using ultra-intense X-ray
pulses
Kansas State University physicists Artem Rudenko and
Daniel Rolles are the first researchers to successfully
use short pulses of ultra-intense high-energy X-rays
to produce a detailed picture of how X-ray radiation
interacts with molecules. They are calling it a “molecular
black hole.”
Using the Linac Coherent Light Source, a 100 quadrillion
kilowatt laser, at SLAC National Accelerator Laboratory
at Stanford University, they discovered when a laser hits
a molecule, the heavier atom absorbs the X-ray several
hundred times faster than the other atoms. Most of its
electrons are stripped away, creating a large positive
charge on that atom, which creates the short-lived black
hole. Unlike the real black hole, the molecular version lets
the electrons out again.
Understanding the ultrafast dynamic process is important
for many applications of intense X-ray lasers, including
X-ray imaging of biomolecules, and understanding the
damage caused by the intense laser.
In addition to helping scientists image and understand
biological systems, the research also sheds new light
on the charge and energy flow in a highly energized
molecule. The research of these fundamental processes
could be important for solar energy conversion and
radiation-driven chemistry.
Rudenko and Rolles collaborated with other researchers
across the globe on this study.

Artistic rendering of the process courtesy of DESY/
Science Communication Lab.
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Spice up your life — and your meats
A recent Kansas State University study reveals that using spices and marinades prevents
or drastically reduces formation of carcinogenic compounds when grilling.
J. Scott Smith, professor of animal sciences and industry, found that black pepper
nearly eliminates the formation of heterocyclic amines, or HCAs, which can form on
the surface of meat when it is cooked. HCAs are recognized as carcinogens by the
International Agency for Research on Cancer, which is the cancer agency of the World
Health Organization, and the National Toxicology Program, which is part of the U.S.
Department of Health and Human Services. Almost any meat, including beef, pork,
chicken and most types of fish, can form the carcinogenic compounds.
Smith’s research primarily focused on adding antioxidant-rich spice blends that block
the chemical formation of HCAs. When applied to the surface of meat — or mixed
into the meat, as in the case of ground beef — some of the spices Smith has studied
drastically reduce the incidence of HCAs. Most of the highly effective spices are from
the mint family, which includes rosemary, thyme, oregano, basil, sage and marjoram,
and the myrtle family, which includes cloves and allspice.
“Blending pepper with antioxidant-rich spices works so well in ground beef patties and
on steaks that the spice formulation eliminates nearly 100 percent of HCAs,” Smith
said.
In addition, Smith also found that marinades work well at limiting HCAs without
sacrificing the meat flavor.
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Raising a stink: Corpse flower experience
feast for the eyes, but a sock to the nose
Kansas State University’s horticultural and natural resources department put on an
unexpected, multisensory show in June when its Amorphophallus titanium, or “corpse
flower,” bloomed for the first time since its 2001 cultivation.
The titan arum is the largest, non-branching flowering plant native to Sumatra and
Indonesia. Its flowering cycling is irregular and unpredictable, but when it does bloom,
its flowers can reach astonishing heights. At its peak, K-State’s titan arum was about 51
inches high.

Watch the corpse flower open in this time-lapse video:
youtube.com/watch?v=g9fUrrTu3wM&feature=youtu.be

Learn more about the titan arum:
facebook.com/kstate.hfrr/posts/10155523761949885

Along with the impressive size, these flowers also have a distinct odor: one of rotting
flesh. Hence, the nickname of corpse flower is also used.
“If you’ve ever driven by a dead animal on the side of the road in the middle of summer,
that’s been lying there for a day or two, that’s what this pretty much might smell like
to most folks,” said Chad Miller, an assistant professor of landscape horticulture at
K-State. The scent given off by the corpse flower, along with the heat it generates, is
meant to draw the flies that serve as pollinators.
Miller collected pollen from the plant to store and share with other universities and
botanical gardens in the future.
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